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1.0 INTRODUCTION 

C "'l•"'"'JIL... .. �f1 

(RED)

This report presents the findings of the ground-water 

monitoring program specified by the Department of Natural 

Resources and Environmental Control (DNREC) in their letter of 

April 11, 1984. In addition, data concerning the ground-water 

recovery program currently being conducted in response to a 

spill of trichloroethylene (TCE) are also presented. This 

report details the data collected from April 1984 through 

July 1986. 
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2.0 BACKGROUND 

O.�'Glt1L
(RED)

A spill of TCE at Camdel Metals was reported to DNREC on 

October 15, 1984. A more detailed description of the incident 

is provided in our letter to DNREC of November 2, 1984. Prior 

to this spill, Camdel Metals was engaged in a long-term 

ground-water monitoring effort that included the submittal of an 

annual report to DNREC containing the following data: 

o Quarterly ground-water sampling data from Monitor Well

Nos. 4, 7, and 17 with water table elevations from all

wells.

o Annual sampling of Monitor Well Nos. 14, 15, and 16.

The ground-water samples are analyzed for the following 

parameters: 

o 1,1,1-trichloroethene

o Trichlorothylene (TCE}

o Tetrachloroethylene

o Chloroform

Remedial measures conducted in response to the 

previously-referenced spill are outlined below: 
� ,,Jva�u<el 'l  '·: !.111/o1)� ", ·-, 'f

1. Excavation of the contaminated soils and backfilling

•
r 

with clean soil. (�

2. Installation of a recovery well in the spill area

(RW-1).

3. On-site treatment of the excavated soils by Soil

Shredding (report to DNREC, February 1, 1985).

8713:SEJR2J 2 
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4. Installation of a monitoring well adjacent and

downgradient of the discharge aeration for Recovery

Well One (RW-1).

5. Regrouting of Monitor Well No. 6 in the spill area.

6. Construction of a berm in the spill area to contain TCE

within the building.

Notification or documentation of the above remedial 

activities were provided to DNREC in previous submittals. 

Ground-water recovery operations began on April 18, 1984, 

when the recovery well installed in the spill area (RW-1) began 

pumping at a rate of approximately 50 gallons per minute (gpm). 

8713:SEJR2J 3 



3.0 GROUND-WATER MONITORING PROGRAM 

L � .... ,.,.,L I \i1 

(R[D) 

The ground-water monitoring program at Camdel Metals is 

divided into three separate areas in order to provide a more 

complete presentation of the data collected. These three areas 

are: 1) annual ground-water monitoring data; 2) quarterly 

ground-water monitoring data; and 3) ground-water recovery 

data. The analytical results and hydrogeologic data for these 

three areas will be discussed in subsequent sections. 

3.1 Monitoring Network 

The ground-water monitoring network at Camdel Metals 

consists of fourteen wells. The locations of the wells are 

shown on Figure 3-1. The construction details and surface 

elevations for each of the wells are displayed in Table 3-1. 

Two of these wells, RW-1 and RW-2, are used as ground-water 

recovery wells. Both recovery wells are equipped with flow 

meters to monitor both the rate and volume of water discharged. 

3.2 Sampling Frequencies 

In addition to the annual and quarterly.sampling frequencies 

detailed earlier, samples have been collected on a monthly basis 

since July 1986 from recovery wells RW-1 and RW-2; Monitor Well 

Nos. 16, 17, 18, and 19; the aerated discharge; and the 

stormwater retention basin. Prior to July 1986, samples of the 

recovery wells, stormwater retention basin, aerated discharge 

and Monitor Well No. 19 were collected weekly. All monitoring 

8713:SEJR2J 4 





MONITORING 

Elevation 
Ground- Top of 

Water casing 
Monitoring (feet above 

Well No. MSL) 

RW-1 51. 45
RW-2 51.60

. MW-1 50.61
MW-2 50.60
MW-4 50.32
MW-5 50.30
MW-6 50.53
MW-7 50.20
MW-14 49.29
MW-15 50.48
MW-16 50.20
MW-17 51. 98
MW-18 51. 45
MW-19 51.16

G.S. - Ground Surface 

8713:SJTBlJ 

TABLE 3-1 

WELL NETWORK CONSTRUCTION 

Total Screened 
Depth Interval 
(feet (feet 

from G.S) from G.S) 

55.0 40-55
58.0 43-58
15.0 10-15
15.0 10-15
15.0 10-15
15.0 10-15
15.0 10-15
15.0 10-15
20.0 15-20
20.0 15-20
20.0 15-20
20.0 15-20
53.0 48-53
22.0 10-20

6 

DETAILS 

O.�•,..,.,AL
(RED)

Inside 
Diameter 
(in.) and 

Construction 
Material 

6 11-PVC
6 11 -PVC
2"-Steel 
2"-Steel 
2 11 -Steel
2 11-Steel
2 11 -Steel
2 11 -Steel
2"-PVC 
2 11-PVC
2 11-PVC
2 11-PVC
2 11 -PVC
2"-PVC 



O.:'G/"'f!L
(RED)

locations and sampling frequencies were specified or approved by 

DNREC prior to implementation. 

3.3 Sampling Methodology 

Monitor well samples at Camdel Metals are collected using a 

teflon bailer and dedicated rope. Prior to its use in each 

well, the bailer is thoroughly decontaminated with acetone, 

wiped down with paper towels, rinsed with deionized water and 

again wiped down with paper towels to remove residual organics. 

Three well volumes are bailed prior to sample collection. 

Recovery Wells RW-1 and RW-2 are equipped with sample taps that 

allow for sample collection directly from the discharge stream. 

The sample taps are opened and allowed to clear for approx

imately one minute prior to sample collection. The stormwater 

retention basin is sampled by immersing the sample container 

directly into the basin at a point adjacent to the spill area. 

Analytical results for the stormwater retention basin are 

displayed in Table A-4, Appendix A. The aerated discharge 

sample is collected by placing a pan on the ground under the 

heaviest portion of the discharge stream and allowed to collect 

a minimum of 40 ml. Approximately two minutes are required to 

accumulate this volume of sample in the pan prior to trans

ferring to the sample container. All sample containers are 

laboratory cleaned 40 ml glass volatile organic analysis (VOA) 

vials with teflon septa and screw-type plastic caps. 

Immediately after collection, samples are placed in an iced 

8713:SEJR2J 7 
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cooler. The samples are delivered to the laboratory for 

analysis the same day they are collected following strict 

chain-of-custody control procedures. 

3.4 Annual and Quarterly Analytical Results 

The annual monitoring data include samples from the 

perimeter Monitor Wells No. 14, 15, and 16. These data are 

collected in April of each year. To date, no contaminants have 

been detected in these wells. The quarterly monitoring data 

include samples from the two downgradient degreaser wells, 

Nos. 4 and 7, and the shallow downgradient perimeter well, 

No. 17. Analytical results for Monitor Wells 4, 7, and 17 are 

displayed in Tables 3-2, 3-3, and 3-4. Graphs of these results 

are shown as Figures 3-2, 3-3, and 3-4. 
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Date 
Sampled Trichloroethylene 

04/13/84 16.0 

07/02/84 31. 0

10/02/84 26.0 

01/18/85 50.0 

\0 
04/11/85 5.3 

07/12/85 13.0 

01/31/86 86.0 

07/02/86 4.5 

8713:SEJTBJ/1 

TABLE 3-2 

QUARTERLY ANALYTICAL RESULTS 
FOR MONITOR WELL NO. 4 

Concentrations in 22b 
1,1,l-trichloroethene Chloroform 

0 0 

0 0 

0 0 

0 0 

115.0 0 

0 0 

3.2 0 

0 0 

Perchloroethylene 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- :.-i:,
::0 -. r. £?
C.J - ,. 
'- S;



Date 
Sampled Trichloroethylene 

04/13/84 6.0 

07/02/84 18.0 

10/02/84 21.0 

01/18/85 10.0 

04/11/85 14.0 

07/12/85 83.0 
r/ 

01/31/86 120.0 

07/02/86 6.5 
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TABLE 3-3 

QUARTERLY ANALYTICAL RESULTS 

FOR MONITOR WELL NO. 7 

Concentrations in 22b 
1,1,l-trichloroethene Chloroform 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

' 

Perchloroethylene 

0 

0 

0 

0 

0 

0 

.4 

0 

:::---- _r:-, 
-:� .- J 
r. � 

.. 

,._ ! 'J

�.; 
-�
,_ 



Date 
Sampled Trichloroethylene 

04/13/84 0 

07 /02/84 0 

10/02/84 0 

01/18/85 0 

..... 
04/11/85 0 

07/12/85 0 

01/31/86 6.0 

04/25/86 8.6 

07/02/86 0 
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TABLE 3-4 

QUARTERLY ANALYTICAL RESULTS 
FOR MONITOR WELL NO. 17 

Concentrations in QQb 
1,1,1-trichloroethene Chloroform 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

3.0 0 

6.6 0 

0 0 

Perchloroethylene 

0 

0 

0 

0 

0 

0 

0 

• 4

0 

-..0 
::r, :.· J 
,-. r.. j 
L. :-· 
-- . 
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4.0 GROUND-WATER RECOVERY PROGRAM 

The on-going ground-water recovery operations began on 

O.�'GI:: ...
(R:;:J)

April 18, 1984, when recovery well one (RW-1) began pwnping at 

approximately 50 gpm. Construction details for this well are 

shown in Figure 4-1. This rate of ground-water removal was 

maintained for approximately one year. On May 7, 1986, a second 

recovery well (RW-2) began pumping at a rate of approximately 

35 gpm. At this time, the pump rate in RW-1 was reduced to 

approximately 30 gpm. Construction details for RW-2 are shown 

in Figure 4-2. Both wells were completed to the top of the 

underlying clay confining unit. cwnulative ground-water removal 

volwnes for both recovery wells in millions of gallons are 

displayed in Table 4-1. Recovery well two was installed in a 

downgradient location for the purpose of recovering contaminants 
·,

that were detected in Monitor Wells 17 and 18. Based on a

ground-water velocity of 150 feet per year (Investigation of 

TCE Contamination at Camdel Metals Corporation, SMC Martin,

June 1983), it would take approximately 3.3 years for

contaminants to migrate from the site of the first spill (TCE

storage building) to Monitor Wells 17 and 18. The contaminants

detected in Monitor Well Nos. 17 and 18 in the January 1986

sampling are likely the result of the initial contaminants

detected in November 1982 near the TCE storage building and not

the spill reported in October 1984.
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presented as Figures 4-7 and 4-8, respectively. The graphs 

reflect the total contaminant concentrations in each well from 

the time pumping began to the August 7, 1986 sampling. 
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Date 
Sampled 

05/07/86 
05/16/86 
05/30/86 
06/10/86 
06/23/86 
07/02/86 
08/07/86 

Trichloroethylene 

0 

21. 0
29.0 
20.0 
29.0 
28.0 
18.0 
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TABLE A-2 

ANALYTICAL RESULTS 
FOR 

RECOVERY WELL TWO (RW-2) 

Concentrations in QP.b 
1,1,1-trichloroethene ChlorQform 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Per�bloroethyle11e 

1. 7 
1. 3
1. 2
1. 7
1.2 
1.1 
1. 0

.-..0 
:::0 • 1 
, .. ,, ,, ) 
c.:-, :- •'--::: 

..... 
,-



TABLE A·3 

ANALYTICAL RESULTS AND 
REMOVAL EFFICIENCIES FOR 
RECOVERED GROUND-�ATER 

AFTER AERATION 

Removal 

Date Concentrations in ppb Efficiency (X)

San.,led Trichloroethylene 1.1.1-trichloroethene Chloroform Perchloroethylene (in-out/in x 100) 

04/18/85 0 0 0 0 100 
04/19/85 0 0 0 0 100 
04/20/85 32 0 0 0 
04/21/85 7.1 0 0 0 48 
04/22/85 2.0 0 0 0 63 
04/23/85 0 0 0 0 100 
04/24/85 24.0 0 0 0 
04/25/85 2.0 0 0 0 97 

r 04/26/85 5.3 o o o 96 
U1 04/27/85 8. 1 0 0 0 95 

04/29/85 13.0 0 0 0 93 
05/01/85 11.0 0 0 0 94 
05/03/85 7. 7 0 0 0 96 
05/07/85 5.4 0 0 0 95 
05/10/85 4.6 0 0 0 95 
05/14/85 35.0 0 0 0 66 
05/20/85 2.0 0 0 0 97 
05/24/85 1.0 0 0 0 99 
05/28/85 4.5 0 0 0 93 
05/31/85 0 0 0 0 100 
06/04/85 0 0 0 0 100 
06/07 /85 0 0 0 0 100 
06/11/85 6.1 0 0 0 90 
06/14/85 0 0 0 0 100 
06/18/85 0 0 0 0 100 
06/21/85 0 0 0 0 100 ("") 

-· 

:n: ! 
f � LI ) 

l �; 
-- - -
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TABLE A·3 · Continued 

Removal 
Date Concentrations in ppb Efficiency (X) 

S8111)led Trichloroe thylene 1,1,1-trichloroethene Chloroform Perchloroethylene (in·out/in x 100) 

06/25/85 7.8 0 0 0 86 
06/28/85 13. 0 0 0 0 73 
07 /02/85 0 0 0 0 100 
07/05/85 0 0 0 0 100 
07/09/85 9.0 0 0 0 77 

07 /12/85 0 0 0 0 100 
07/16/85 0 0 0 0 100 
07/19/85 0 0 0 0 100 
07/23/85 4.0 0 0 0 90 
07/26/85 0 0 0 0 100 
07/30/85 19.0 0 0 0 51 
08/02/85 0 0 0 0 100 
08/06/85 0 0 0 0 100 

:r 08/09/85 0 0 0 0 100 
°' 08/16/85 4 .6 0 0 0 90 

08/23/85 2.9 0 0 0 98 
08/30/85 2. 7 0 0 0 92 
09/06/85 3.8 0 0 0 87 
09/13/85 4.1 0 0 0 90 
09/19/85 4.5 0 0 .3 88 
10/04/85 3.4 0 0 .2 90 
10/11/85 4.9 0 0 .2 86 
10/21/85 3.1 0 0 0 92 
10/28/85 2.4 0 0 .2 92 
11/04/85 1.0 0 0 .2 93 
11 / 11 /85 2. 3 0 0 . 2 92 
11/20/85 2.0 0 0 .2 92 
11/26/85 2.7 0 0 .3 90 
12/03/85 14.0 0 0 .5 52 

r, 

-=-; ; ' 
, • j 
l � ; 
......... ::_ -8713:SJTBRG�J/2 ;::..: 



Date 

S81ll)led Trichloroethylene 

12/09/85 7.4 

12/20/85 6.9 

01/03/86 2.0 

01/13/86 9.5 

01/24/86 6.2 

01/31/86 6.8 

02/13/86 7.2 

02/21/86 5.2 

02/28/86 2.5 

03/07/86 3.3 

03/14/86 5.3 

03/24/86 13.0 

03/28/86 2.0 

04/07/86 0 

04/15/86 0 

04/25/86 0 

05/02/86 3.4 

05/16/86 7.0 

05/30/86 .5 

06/10/86 1 .9 

06/23/86 1. 7

07/02/86 0 

08/07/86 7.7 

8713: SJTBRG\JJ/3 

TABLE A·3 · Continued 

Concentrations in ppb 

1, 1, 1·trichloroethene 

10.0 

0 

0 

4.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.6 

0 

0 

0 

0 

0 

0 

Chloroform 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Perchloroethylene 

.6 

.7 

0 

.6 

.5 

.8 

.5 

.6 

.4 

.5 

.7 

.2 

.3 

.3 

0 

0 

.5 

.4 

.5 

0 

.3 

0 

.7 

Average Removal Efficiency 

Removal 

Efficienc):'. (X2 

(in-out/in x 1002 

38 

73 

93 

47 

70 

68 

69 

76 

86 

81 

82 

45 

89 

98 

100 

100 

83 

72 

95 

91 

94 

100 

..2L 

87.2X 
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Date 
Sampled Trichloroethylene 

04/18/85 
04/19/85 
04/20/85 
04/21/85 
04/22/85 
04/23/85 
04/24/85 
05/01/85 
05/03/85 
05/10/85 
05/14/85 
05/17/85 
05/20/85 
05/24/85 
05/28/85 
05/31/85 
06/04/85 
06/07/85 
06/11/85 
06/14/85 
06/18/85 
06/21/85 

8713:SJTBSWRJ/1 

0 

1. 0

0 

7.8 
0 

5.0 
10.0 

7.7 
7.4 

4.6 

0 

14.0 
0 

1. 0

0 

0 

8.2 
9.0 
7.1 
0 

0 

0 

TABLE A-4 

ANALYTICAL RESULTS 

FOR 

STORMWATER RETENTION BASIN 

Qoncentrations in i;m_b 
1,1,1-trichloroethene Chlorofonn 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Perchloroethylene 

0 

1.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Date 
Sampled Trichloroethylene 

06/25/85 0 
06/28/85 21. 0
07/02/85 4.6
07/05/85 0 

07/09/85 0 

07/12/85 0 

07/16/85 0 

07/19/85 5.3 
07/23/85 0 

07/26/85 0 

07 /30/85 0 

08/02/85 0 

::x,, 08/06/85 0 
I 

I..O 08/09/85 7.1 
08/16/85 0 

08/23/85 4.5 
08/30/85 0 

09/06/85 0 

09/13/85 0 

09/19/85 0 

10/04/85 6.3 
10/11/85 1.8 
10/21/85 0 

10/28/85 1. 8
11/04/85 5.8
11/11/85 0

8713:SJTBSWRJ/2 

TABLE A-4 - Continued 

Concentrations in QQb 
1,1,1-trichloroethene Chloroform 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 
0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

Perchloroethylene 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
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Date 
Sampled Trichloroethylene 

11/20/85 2.5 
11/26/85 18.0 
12/03/85 0 
12/09/85 2.6 
12/20/85 3.5 
01/03/86 2.0 
01/13/86 6.6 
01/24/86 4.1 
01/31/86 5.6 
02/13/86 8.3 
02/21/86 2.8 
02/28/86 4.9 

:t:,, 03/07/86 6.0 I 
...... 03/14/86 32.0 
0 

03/24/86 11. 0
03/28/86 0
04/07/86 3.8
04/15/86 16.0 
04/25/86 0 
05/09/86 1. 4 
05/16/86 5.2 
05/30/86 0 
06/10/86 2.1 
06/23/86 0 
07/02/86 1. 8
08/07/86 0

8713:SJTBSWRJ/3 

TABLE A-4 - Continued 

Concentrations in QQb 
1,1,1-trichloroethene Chloroform 

6.8 0 
16.0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1.1 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Perchl_p roetbylene 

0 
0 
0 
0 
0 
0 

.6 

. 3 
0 
0 
0 

.5 
0 
0 

.2 
0 

.2 
0 
0 
0 
0 
0 
0 
0 
0 
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CERTIFIED MAIL 
RETURN RECEIPT RF.QUESTED 

t-is. Eileen Hack 
Envlronmental Scientlst 
DeJ mmre DNREC 

Division of Air & Waste Hanap;er.ient 
715 Granthan Lane 
New Castle, DE 19720 

RF: Camdel '�tals 
DSN: 1%-� 

Dear �ts. Hack: 

C "' '" �,JI 
1 ,,.1L 
(RED)

APR O 4 l986 

l�e are forwarding t.o you two copies of the drAft HRS report for the 
above referenced project. To ensure the inclusion of your comments in 
any revision, please have your staff review the report and provide their 
written comMents lo me hy '-lay 5, 1986. Any comments received after this 
date will be kept on file for future consideration. 

As you know, these draft reports should not be reproduced or released 
to anyone outside of your agency. When you have comnleted your review and 
provided your comments, please return the copies of the report to �e by 
certified mail. 

If there are any questions concerning this report, please call me at 
215/597-3153. Thank you. 

RincereJy, 

Laurn A. Boornazian 
Site Investigation & Support Section 




